Twenty-one lakes along the west coast of Svalbard were cored between 28 July and 14 August 1995. Five cores were 210 Pb dated and analysed for spheroidal carbonaceous particles (SCPs), indicators of deposition from fossilfuel combustion sources, and trace metals. Surface and pre-industrial levels of five cores were analysed for 10 polychlorinated biphenyl (PCB) isomers and 16 polycyclic aromatic hydrocarbon (PAH) compounds, whilst all 21 surface sediments were analysed for SCPs. Temporal and spatial trends in the atmospheric deposition of pollutants were identified. Whilst temporal patterns of deposited pollutants may have been truncated due to concentrations falling below the limits of detection, spatial patterns showed elevated levels of SCP, PAH, PCB, and possibly Pb within 60-70 km of Isfjord. Tenndammen (U), the closest site to Longyearbyen, showed the highest levels of contamination for all pollutants. Differences in the deposition patterns of PAH and PCB are thought to be due to local sources of PAH from coal combustion whilst PCB sources are remote. It is concluded that the impact from atmospheric deposition on Svalbard is due to a combination of spatially limited local sources superimposed on a broad-scale, long-range pattern.
Introduction
The Svalbard archipelago lies between 76 and 81 N and 10
and 30 E ( Figure 1 ). It is situated approximately half-way between the North Cape of Norway and the North Pole and is therefore far removed from major sources of atmospheric pollution. However, since the first reports of 'Arctic haze ' by Mitchell (1956) studies have shown that significant longrange transport of atmospheric pollutants to Svalbard can occur and is thought to originate in the former Soviet Union, western Europe, and North America (e.g., Rahn and Shaw (1982) , Pacyna and Ottar (1985), Pacynaetal.(1985) , Barrie (1986) , Heintzenberg(1989) , Jaworowski (1989) , Maenhaut et al. (1989) , Grodzinska and Godzik (1991) , Beine et al. (1996) , Burkow and Kallenborn (2000) ). Data from the European Monitoring and Evaluation Programme (EMEP) (Berge 1997) suggest that attributable SOx deposition on Svalbard (about one-third of the total SOx deposition for annual mean data between 1985 and 1995) originates mainly from the Kola/Karelia region of Russia with other attributable inputs from the remainder of the Russian Federation, the UK, and marine sources.
Deposition of atmospheric pollutants on Svalbard has been attributed to long-range sources despite the presence of local mining industries since the turn of the century and coal-fired power stations in the Isfjord area (Longyearbyen, Barentsburg, and Pyramiden) for at least 40 years. Given the great distances from major sources in continental Europe or North America, these small, industrial point sources within Isfjord may combine to form a significant source of emission in this sensitive, low deposition area. Therefore, it may be that these local sources are not 'negligible' as has been suggested in previous studies (e.g., Lannefors et al. (1983) ) although their impact may be localised or their contribution to the total load difficult to define (Jaworowski 1989) .
It has long been recognised that as well as providing a record of within-lake changes, lake sediments provide a reliable record of atmospheric deposition to the lake and its catchment. In areas with little or no historical records of contaminant deposition, sediment cores are often the only means by which long-term trends can be ascertained. To a lesser degree, and with caveats covering sedimentation-rate variability, contemporary lake surface-sediments have also been used to determine the spatial patterns of atmospheric deposition over a region. This paper describes the temporal and spatial patterns of atmospherically deposited contaminants as recorded by a number of lake sediment cores taken from along the west coast of Svalbard in 1995. Comparison is made with additional sediment cores taken from similar sites in 1993. The analyses of these cores are used to identify the extent to which local and longrange sources are affecting the region.
Methods
Twenty-one lakes along the west coast of Svalbard, between Bellsund (77 33 0 N) and Albert I Land (79 48 0 N), were sampled between 28 July and 
